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Specification 

1. Title of the Invention 

Heater for Heating Substrate 

2. Scope of Claims for Patent 

(1) A heater for heating a substrate, which is provided in 
the vicinity of a substrate to heat the substrate, comprising: a 
first heater having a spiral shape that extends toward the center 
from the outside thereof; and a second heater having an inverted 
spiral shape that extends toward the outside from the center, 
wherein the first heater and the second heater are mutually 
wound with the same pitch so as not to contact each other in the 
middle of the course, with ends of the two heaters on the center • 
side being connected to each other, and power is supplied from 
ends of the two heaters at the outside. 

3. Detailed Description of the Invention 

[Industrial Applicable Field] 

The invention relates to a heater for heating a substrate 
that is used for, for example, a molecular beam epitaxy device 
and a thin film forming device. 

[Prior Art] 

Fig. 2 is a schematic diagram that shows one example of a 
molecular beam epitaxy device. A manipulator 2 is provided in 
a growth chamber (not shown), and a substrate holder 6 to which 
a substrate 8 is attached is provided in the manipulator 2. A 



heater 4 for heating the substrate 8 is provided in the vicinity of 
the rear face of the substrate 8 inside the manipulator 2. The 
heater 4, which has almost the same diameter as the substrate 
holder 6, is placed almost in parallel with the substrate holder 6. 
The substrate holder 6 is heated by heat radiation from the 
heater, and the substrate 8 is heated by heat conduction from 
the substrate holder 6 or by heat radiation from the heater 4 
when the substrate holder 6 has an opening. Moreover, a 
molecular beam source cell 10 is placed in a manner so as to face 
the surface of the substrate 8. 

The crystal growth on the substrate 8 (epitaxial growth) 
is carried out in the following manner. The molecular beam 
source cell 10 is heated while heating the substrate 8 to a 
predetermined temperature by using the heater 4 so that a 
molecular beam 12 is generated and is made incident on the 
surface of the substrate 8 and accumulated thereon. Normally, 
during the growth of the crystal, the substrate holder 6 and the 
substrate 8 are rotated by the manipulator 2 around a point O. 
[Problems to be Solved by the Invention] 
For example, in the above-mentioned crystal growth, the 
temperature of the substrate 8 forms an important factor that 
gives effects to the crystalline property, and without providing 
an even surface temperature distribution on the substrate 8, it 
is not possible to form an even film. In particular, in an 
apparatus of a mass-production type, it is indispensably 



necessary to provide an even temperature distribution over a 
wide area. 

However, the plane shape of the conventional heater 4 has, 
for example, a shape as shown in Fig. 3, and even in the case 
where the substrate holder 6 and the substrate 8 are rotated as 
described above, the area of the heater 4, which accounts for the 
unit area within an area (surrounded by a broken line 7 in the 
figure) corresponding to the substrate 6, varies depending on 
places, with the result that spots (irregularities) in the 
temperature distribution occur on the substrate holder 6, that is, 

on the substrate 8. Here, (points A and B in the figure indicate 

J 

power-supplying points. 

In particular, in the case where a surface analysis is 
carried out on the substrate 8 by a RHEED or the like during 
the crystal growth, the rotation of the substrate holder 6 has to 
be stopped, inevitably causing the above-mentioned spots in the 
temperature distribution. 

Therefore, an object of the invention is to provide a heater 
for heating a substrate which can provide an even temperature 
distribution over a wide area upon heating the substrate. 

[Means for Solving the Problems] 

The heater for heating a substrate of the invention 
comprises: a first heater having a spiral shape that extends 
toward the center from the outside thereof; and a second heater 
having an inverted spiral shape that extends toward the outside 



from the center, wherein the two heaters are mutually wound 
with the same pitch so as not to contact each other in the middle 
of the course, with ends of the two heaters on the center side 
being connected to each other and power is supplied from ends of 
the two heaters at the outside. 
[Functions] 

Since this heater has a spiral shape, the distribution of 
the heater over the substrate is formed more evenly as compared 
with the conventional structure; therefore, upon heating the 
substrate, it is possible to provide an even temperature 
distribution over a wider area. In particular, when the 
substrate is rotated, the rate of the heater coming onto the rear 
side is made almost the same over the entire surface of the 
substrate, thereby providing an even temperature distribution 
over the substrate. 

[Embodiment] 

Fig. 1 is a plan view that shows a heater for heating a 
substrate according to one embodiment of the invention. This 
heater 14 of the embodiment has a double spiral shape within a 
plane along a substrate holder 6, that is, a substrate 8, in an 
area (surrounded by broken line 7 in the figure) corresponding 
the substrate holder 6. 

In other words, the heater 14 comprises a first heater 14a 
having, for example, a counterclockwise spiral shape that 
extends toward the center from the outside thereof and a second 



heater 14b having a spiral shape opposite to the 
above-mentioned spiral shape, which extends toward the outside 
from the center, and in this arrangement, these heaters are 
mutually wound with the same pitch so as not to contact each 
other in the middle of the course, with ends of the two heaters 
14a and 14b on the center side being connected to each other at 
a point O in the center. Further, the ends C and D of the two 
heaters 14a and 14b on the outside are used for supplying power. 

In accordance with the above-mentioned heater 14, the 
distribution over the substrate 8 is achieved more evenly as 
compared with the conventional heater; therefore, upon heating 
the substrate 8, it becomes possible to provide an even 
temperature distribution over a wider range. Even in the case 
where a surface analyzing process is carried out on the substrate 
8 by using a RHEED or the like by stopping the rotation of the 
substrate holder 6, it is possible to prevent spots in the 
temperature distribution from occurring. 

In particular, when the substrate holder 6, that is, the 
substrate 8, is rotated, the rate of the heater 14 coming onto the 
rear side thereof is made almost the same over the entire face of 
the substrate 8, that is, the value obtained by integrating the 
area passing over the heater 14 is almost the same with respect 
to each of points on the substrate 8; thus, the temperature 
distribution over the substrate 8 is achieved more evenly. 

For example, a substrate was attached to the substrate 
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holder 6 of about 8 inches, and heating experiments were carried 
out thereon while it was rotating. The resulting temperature 
evenness was ±1.5°C within the plane of the substrate with 
respect to a set temperature of 700°C, which was about 10 times 
superior as compared with the conventional substrate. 

Furthermore, in the arrangement of this embodiment, 
since the directions of currents flowing through the adjacent 
heaters 14a and 14b are made reversed to each other, 1 with the 
result that it becomes possible to prevent a magnetic field from 
occurring due to electric conduction, and also to eliminate the 
subsequent adverse effects given to electrons and the like. 
Therefore, it becomes possible to carry out the surface analysis 
on the substrate 8 by using an RHEED or the like more 
accurately. 

Here, in addition to the molecular beam epitaxy device, 
the above-mentioned heater 14 may of course be widely used for, 
for example, a thin film forming device such as a vacuum vapor 
deposition device, in any of the cases where the substrate needs 
to be heated evenly. 

[Effects of the Invention] 

As described above, upon heating a substrate, the 
invention makes it possible to provide an even temperature 
distribution over a wider area. Moreover, it becomes possible 
to prevent occurrence of a magnetic field due to electric 
conduction. 
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4. Brief Description of the Drawings 

Fig. 1 is a plan view that shows a heater for heating a 
substrate in accordance with one embodiment of the invention. 
Fig. 2 is a schematic diagram that shows one example of a 
molecular beam epitaxy device. Fig. 3 is a plan view that 
shows one example of a conventional heater for heating a 
substrate. 

6... substrate holder, 8... substrate, 14... heater for 
heating substrate in accordance with the invention, 14a... first 
heater, 14b... second heater 

Representative: Patent Attorney, Keiji Yamamoto 
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